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Re the Ruling of 17* July 2003 and the opposition reasoning by the Opponent, Pfizer Limited, 261 
Ramsgate Road, Sandwich, Kent CT13 9NJ, Great Britain, dated July 2003. 

It is true we believe that the previous submission by the Petitioner proves the absence of protectabiltty 
for the disputed utility model, however the statements by the Opponent cannot remain unopposed, 
whereby the following, for reasons of economy, will merely concentrate on the essential points. 

1. The object of Protection Claim I, according to the main motion is, in relation to the document WIO 
95/34299 (Annex ASt 2) not new, even based on the statements by the Opponent (opposition 
reasoning dated 15**^ July 2003, Section 1.2 Page 4, third last para.). The Opponent is arguing, in 
diametrical contrast to established German jurisprudence. 



a) The specificatton WO 95/34299 (Annex ASt 2) specifically cites amiodipine maleate(Page 6. 



Lines 26 to 32 in connection with Page 7 Lines 27 to 32) and a pH value of ca. 6.5 to ca. 8.0 
(Page 9 Line 25). As already stated in the cancellation petition, the range of ca. 6.5 to 7.0 falls 
within the range of 5.5 to 7.0 cited in Protection Claim 1 for the disputed utility model. 

b) The fact that this disclosure is at various places in the citation does not indicate lack of novelty. 
To this end, as 

Annex ASt 6 

neutralised copies of the Ruling by the Federal Patent Court dated 13^ June 1995 on Case 3 
Ni 19/94 are being submitted as evidence: 
From this Page 6, paras. 3 and 4 are quoted: 

"Diethanol amine and tri-hydroxy methyl - aminomethane, which is identical to the 2-amino-2- 
hydroxy methyl-1,3-propandiol and hereinafter referred to as "TRIS" for short are each one of 
the total of 14 amine-containing hydroxyl groups that are named in the citation in connection 
with the statement that they can equally be used as water-soluble amines in the compositions 
under discussion (see Sp 4 Z 37 to 45). 



As a consequence, the specialist can see from US-PS 3 681 492 not only the composition 
cited by way of example in Column 5 Lines 5 to 14, the composition containing ca. 0.5% 
diethanol amine but also those compositions containing TRIS Instead of diethanol amine whilst 
retaining the given content. 



Reference is also made to the Ruling BGH GRUR 1995, 330 "Electrical plug connection' cited 
in the above Ruling, in particular Line 332, left Column, Line 12 from below to right Column, 
para. 2. 



The object of Protection Claim 1 of the utility model as defined in the main petition is, in other 
words not new in \he light of Specification WO 95/34299 (Annex ASt 2). The transition to solid 
compositions (Protection Claim 1 as per alternative claims 1 and 2) is clear, solid substances 
do not have a pH, rather this only occurs in a watery medium, so that, to measure the pH, this 
solid preparations first has to be put into watery media. 

2. The replacement, cited in US Patent Specification 6 057 344 (Annex ASt 5), Example 8, of 
amiodipine by the equivalent amount of amiodipine maleate as per Column 10 Lines 57 to 61 
in connection with Column 10 Line 65 to Column 11 Line 4, was measured by the Petitioner 
through measurements in a 20% suspension of demlnerallsed water having the pH value of 
6.48 as shown in the following Table (Column A). 





A(g) 


B{g) 


C(g) 


Amlodipine. maleate 


0.64 


3,20 


6.40 


Lactose monohydrate 


182.86 


180.30 


177.10 


Gelatinised starch 


15.0 


15.0 


15.0 


l\^agnesium stearate 


1.5 


1.5 


1.5 


Total 


200 


200 


200 


pH 


6.48 


6.09 


5.82 



This Table also included pH values for other percentages of amlodipine maleate (Columns B 
and C) which also showed pH values within the pH ranges of 5.5 to 7.0, specifically 6.09 and 
5.82) cited Protection Claim 1 for the disputed utility model. 



Test A (repetition of Example 8 in US Patent Specification 6 057 344 (Annex ASt 5), in other 
words, in addition to the cancellation petition dated 11^ January 2003, Page 7, para. 3 to Page 
8 para. 3 in particular demonstrates the non-novelty of the object of Protection Claim 1 as per 
the main petition and alternative claims 1 and 2 compared to the US Patent Specification 6 057 
344 (Annex ASt 5), whereby your attention is drawn to the jurisprudence cited under 1), in 
particular the Ruling by the Federal Patent Court in Case 3 Ni 19/54 as per Annex ASt 6. This 
too, as in this case, primarily relates to the exchange of one substance in one example for 
another from a list of substances in one and the same prior publication and thus the 
substantiation of non-novelty. Conrespondingly in this case too there is a clear absence of 
novelty compared to the US Patent Specification 6 057 344 (Annex ASt 5). 



3. It is correct that a saturated watery solution of amlodipine maleate has a pH value of ca. 4.8 
(opposition reasoning dated 15"^ July 2003, Page 4 Lines 1 to 3). Dicalcium phosphate has a 
maximum pH value of 7.4, often below 7.0 (disputed utility model Specification, Page 8 para. 
1). In other words minimum amounts of amlodipine maleate are sufficient to place the pH value 
in Protection Claim 1 for the disputed utility model within the pH range of 5.5 to 7.0. in 



other words the compositions of amiodipine maleate and calcium hydrogen phosphate are, in 
practically volume ratios not alkaline. The, by way of experiment, the utility model Petitioner 
measured the following pH values in a 20% weight/vol suspension of amiodipine maleate and 
calcium.hydrogen phosphate (=dicalcium phosphate) [CaHPO^ {Fluke}. 



Amiodipine maleate 


CaHP04 


Volume ratio 


pH value 


0.1 g 


9.9 g 


1/99 


6.57-6.58 


ig 


9g 


10/90 


5.66+ -5.67 


Og 


10g 


0/100 


7.23 



The pH value of the used calcium hydrogen phosphate (dicalcium phosphate) amounted, as 
can be seen from the above Table, to 7,23. The volume ratio of amiodipine maleate; calcium 
hydrogen phosphate = 1:9 is close to the ratio of 12.8:126 = 1 :10.2 in Example 1 (Page 13), 



Section a) batch number (B) for the disputed utility model Specification (othen/vise the ratio 
there of amlodipine maleate: calcium hydrogen phosphate is clearly always 1:10.2). In the 
nonnal quantitative compositions for amlodipine maleate preparations, in other words, the pH 
values are within the range petitioned in Protection Claim 1 for the disputed utility model. Thus 
US Patent Specification 5 155 120 (Annex ASt 1) also predates the objects of objects of 
Protection Claim 1 and alternative claims 1 and 2, in relation to this prior publication, they are 
also, in addition to the reasons discussed in the cancellation petition on Pages 4 to 6, para. 2, 
not new. 

Although, with the above clear facts of the case, especially as the fact of the absence of 
patentability of the object for the disputed utility model was justified by absence of novelty, the 
salient aspect is not whether, from cun^nt technological perspectives, the effect of the claimed 
acid pH range could not be derived as countering the breakdown of the maleate from 
amlodipine maleate, your attention is also drawn to the following for the sake of completeness. 



In this connection your attention is first drawn to the American Journal of Health System 
Phamiacy. Vol. 55, June l^i 1998, Pages 1 155 to 1 157, a copy of which appended as 

Annex ASt 7 

in particular Table 1 on Page 1 1 56, right Column, bottom 
and 

Page 1 155, right Column, last Line to Page 1 156, left Column, Line 2. 

"Boulton et al found enalapril 0.1 and 1 mg/ml (as the maleate) to be stable for at least 30 days 
at 5*C in a solution of isotonic citrate buffer solution (pH 5.)" 

This shows that enalapril maleate was stable with a pH value of 5.1 . It is true this pH value of 



5.1 is slightly below the pH cited in the disputed utility model with its lower limit of 5.5, however 
this prior publication instructs the specialist, with maleate salts of active ingredients with amino 
groups, to set acidic value of 5.5 to attain good stability. 



From this the specialist could also deduce to proceed similarly with amiodipine maleate since it 
is clear on the basis for the disputed utility model Specification, in particulai^ Page 4, Line 1 
after the fonnula to the last Line after the formula that the Michael addition reaction of the 
active ingredient (there amiodipine) with the maleic acid and thus the salt fomiation of the 
maleic acid with the active ingredient (there amiodipine) is responsible for an essential 
breakdown reaction of the amiodipine maleate. Enalapril, just like amiodipine fomis a salt with 
maleic acid. 

Moreover Specification WO 98/26765, of which a copy is appended as 
AnnexAStS, 

in particular Page 1 , Lines 1 1 to 1 5 

"As it is known, many compounds that inhibit ACE (Angiatensia-Converging Enzyme) have poor stability 
either in form of free acids or salts if they are in a pharmaceutical dosage form. These compounds easily 
decompose fast of all by hydrolysis and intramolecvlar eydization, but the amount of other 
decomposition products not identified in many cases may be also signicant. This is particularly true in 
case of enalapnt and its maleate saif , 



Page 3, Lines 8 to 17 



The aim of our invention is to prepare pharmaceutical formulations of high stability which contain 
enalapril maleate with commonly used filling substances (e.g. lactose, mannitol, sorbitol) lubricant (e.g. 
magnesium stearate) and disintegrating agents (e.g. starch) and in which the amount of decomposition 
products is low even in case of long-term storage, thus ensuring a longer expiration fime and in the 
same time a high quality. 

It has been found that if ealapril maleate is transformed into pharmaceutical fomiulations by applying 
commonly used filling substance (eg- filling substance of saccharide type) and maldc acid stabilizer, an 
extemely stable enalapril formulation is obtained. This is toie even if magnesium stearate or other 
compounds are used as lubricants, affecting the stability of enalapril maleate.' 



Page 3, Lines 27 to 29 



"One of the preferred variant fams of our invention is the tablet or the granules for filling capsule 
consisting of enalapril maleate, maleic acid, lactose, starch, partly hydrolysed starch and magnesium 
stearate, and optionally colouring and binding agents" 



and the examples and the Protection Claims 1, 5, 6 .11,12 and 14. 



It is clear that enalapril maleate with the weak acid maleic acid has a pH value near to or within 
the petitioned disputed utility model pH range, since, with the slightly acid citrate buffer 
colution, a pH value slightly under the pH range attained in the disputed utility model would be 
attained. 

It should be noted that it is true that in the Patent Specification WO 98/26765 (Annex ASt 8) 
the focus is on other decomposition reactions, however it is stated in the above initial quotation 
(Page 1 Lines 11 to 



15, in particular Lines 13 to 14) that the volume can also be signficant for other decomposition 
producte. This also includes the aspartate obtainedd by the Michael addition. 



This Michael Addition of "methylene compounds", whiuch also include maleic acid was 
generally known before the priority date for the disputed utility model, in this context, your 
attention, for example, is drawn to ROMPP CHEMIE LEXIKON, ed, 1991, Page 2 771, left 
Column, key word Michael Addition, of which copies and the title Pages are appended as 

Annex ASt 9. 

Moreover we append an extract from the Journal of the American Phamiaceutical Association, 
vol. 39, n** 3, May/June 1999, Pages 375 to 377. of which copies are appended as 
Annex ASt 10 



In particular Table 1 on Page 376 top and Page 376, right Column, third-last para. Lines 1 to 7 



"In each extemporancotisty prepared suspension, annlodipine besylan was stable for 91 days at 4''C and 
56 days at 25"C (Table 1). No noticeablechanges in color or odour war observed in any sample, during 
(he 91-day study period: the pH changed slightly in 1% methyl cellulose/syrup formulation at 25*C. This 
data should be useful for preparing a liquid dosage fonm of amiodipine for pediatric patients who are 
unable to swallow tablets". 



(text appears to be missing) knovm stability of annlodipine besylate in suspensions with a pH value of 
6.5/6.69, i.e. within the range defined in the disputed utility model of 5.5 to 7.0 was suitable to guide the 
specialist in the direction of utility model application of a pH range between 5.5 to 7.0. It is true that the 
amiodipine besylate maleate/maleic acid plays no role but it is important for the specialist, with another 
salt of the same active ingredient, to try with the same pH values, since the last-cited publication shows 
that the pH values of 6,5/6.69 do not have any detrimental decompostion effect on the amiodipine, but 
rather keep this stable. 

The above, with refutation of the argumentaiton of the cancellation Opponent, further substantiates the 
non-novelty of the objects of Protection Claim 1 as in the main application and alternative claims 1 and 
2. 



We request that the Court take this submision into consideration when preparing a provisional Ruling. 



Patent lawyer 
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IN THE NAME OF THE PEOPLE 



Pronounced on 
. • . IS** June 1995 
3 Nil 9/94 Strixner 
(Casen") Secretary and 

Clerk to the Court 



In the patent revocation action 



Plaintiff 
Versus 

Defendant 



re patent DE 36 12 538 



The 3rd Senate (Revocation Senate III) of the Federal Patent Court at the hearing on 13* June 1995 
with the participation of the presiding judge Griittemann and the judges Dr. Rupprecht. Dr. Holzner, Dr. 
Philipp und Judge Sredl 

has approved the petition. 

Patent 36 12 538 is thus partially revoked in that the Protection Claim contains the following wording: 

"The sodium salt of 2-(ethyl mercurithio)-benzoic acid or phenyl mercury borate as preservative, to be 
administered as ophthalmic medicine in drop form free of ascorbic acid, distinguished by the fact that to 
stabilise the preservative medium, it contains 2-amino-2-(hydroxvmethyl)-1,3 propandiol or homologue 
thereof with up to 1 0 C-atoms in a volume of 0.2 to 1 % weight." 

The other action is rejected. 

The costs of the proceedings are offeet against each of the parties. 
Facts of the case 

The Defendant is the registered holder of Patent 36 12 538, applied for on 14^^* April 1986 (disputed 
patent), which relates to the stabilisation of mercury-containing preservation media in eye drops and 
which comprises two patent claims. Protection Claim 1 reads: 

"A mercury-containing preservation media to be administered as ophthalmic medicine in drop form free 
of ascort)ic acid, distinguished by the fact that to stabilise the preservative medium, contains 2-amino-2- 
(hydroxvmethyl)-l ,3 propandiol or homologue with up to 10 C- atoms" 



Protection Claim 2 relating to Protection Claim 2, your attention is drawn to the Patent Specification. 

The Plaintiff is clainnlng that the object for the disputed patent cannot be- patented since it is not new or 
based on invention as can be derived from US Patent Specification 3 681 492, US Patent Specification 
4 524 063. US Patent Specification 1 862 896 and the British Patent Specification 1 173 661 . 

The Plaintiff is requesting the revocation for the disputed patent. 

The Defendant, at a hearing, has submitted a new (single) Protection Claim and declared that it will only 
defend the disputed patent within the scope of this new application. This Protection Claim reads as 
follows: 

"An ophthalmic medicine with a mercury-containing preservation medium to be administered in drop 
form distinguished by the fact that to stabilise the preservation medium, it contains 2-aminino-2- 
(hydroxymethyl)-l,3-propandiol or a homologue thereof with up to 10 C-atoms in a volume of 0.2 to 1% 
weight." 

it petitions: 

The rejection of the action where this is directed at the disputed patent within the sphere being 
defended. 

Alternatively it moves that the disputed patent have added a version of the Alternative Claims 1 or 2. 
The wording of the Alternative Claimi corresponds to the tenor of The Ruling. 



The Defendant contests the Plaintiffs submission and deems the object for the disputed patent in the 
defended version to be patentable. 

Reasons for decision: 

The patent action is partially justified. This applies to the disputed patent in the no-longer defended 
version; to this extent it is to be revoked to lack of defence. The action is also correct with regard to the 
defended version for the disputed patent. 

However the alleged reason for invalidity due to lack or patentability, §§ 22 para. 1, 21 para 1 Nr 1 in 
connection with § § 3, 4 Patent Act does not apply for the Protection Claim under Alternative Claim 1 . 



The defended version for the disputed patent is a composition of the awarded Protection Claims 1 and 2. 
The admissibility of this limited defence is beyond doubt. The new Protection Claim for the main action is 
thus to be used as the basis for the objective evaluatfon for the disputed patent. 

1) The disputed patent relates to an ophthalmic medicine in drop form containing a nf>ercury-containing 
preservation medium. Such preservation media have the disadvantage that over the course of time they 
fomn deposits on the internal surface of plastic containers and thus lose their presen/ative quality. 
Moreover mercury-based preservative media have only a bw level of stability in aqueous solutions. 

2) The disputed patent is alleged to provide an ophthalmic medicine with a mercury-based preservative 
that remains stable over a lengthy period of storage and use. 



3) To this end the disputed patent, in its defended fomn, defines a preparation with the following 
features: 

1- Ophthalmic medicine, 

1.1 administered in drop fomi, 

2. Containing a mercury-based preservative, 

3. To stabilise which 2-Amino-2-(hydroxymethyl)1 .3-propandiol, or 

4. Or a homologue thereof. 

4.1 Containing up to 10 C-atonr^, 

5 In a volume of 0.2 to 1% weight 



The object of the defended Protection Claim (main action) is not new. Even after the insertion of the 
content details "in a volume of 0.2 to 1% weighf , Protection Claim 1 also covers ophthalmic medicines 
that the specialist could derive from US Patent Specification 3 681 492. 

From this perspective of the citation, bactericidal aqueous solutions are known which contain ascorbic 
acid or certain ascorbic acid derivatives, a copper salt dissociated in copper ions and a water-soluble 
amine capable of providing stability for copper complexes (see Protect'on Claim there). 

Moreover this also shows the use of such solutions as ophthalmic medicines (see Column 2 Line 29 to 33 
and Line 50 to 54) and a fonnulation sen/ing as an example that, alongside ascorbic acid, 



ammonium chloride, copper sulphate pentahydrate and distilled water, also contains merthiolate und 
diethanol amine (see Column 5 Line 5 to 14) 



The name used here of "merthiolate' is merely another name for the identical mercury compound named, 
in the disputed patent as the sodium salt of 2-(ethylmercurithio)-ben2oic acid ("thiomersal") which is one 
of the most common mercury-based preservative media. 

Diethanol amine und Tris-hydroxymethyl-amino-methane, Identical to the disputed patent's 2-amino-2- 
hydroxymethvH ,3-propandiol and abbreviated hereinafter to "TRIS", are both one of the total of 14 amines 
containing hydroxyl groups, that are cited by name in this citation in connection with the finding that can 
be used as water-soluble amines to the same extent in the compounds cited there (see Column 4 Line 37 
to 45). 

As a consequence the specialist can see from US Patent Specification 3 681 492 not only the compound, 
cited by way of example in Column 5 Line 5 to 14 containing ca. 0.5% diethanol amine but also those 
compounds that also contain TRIS, instead of diethanol amine whilst retaining the given content. 

Since the claimed Protection Claim in the main action does not exclude the medicines applied for in the 
disputed patent (which in this specialist area are based on known active ingredients and the application of 
"ophthalmic medicine in drop fbmi") which can also contain ascorbic acid and 



copper ions in the form of copper sulphate pentahydrate, a specialist's consideration of TRIS as a water 
soluble amine in a pharmaceutical fonnulation as cited in Column 5 Line 5 to 1 can lead to an anticipation 
of the medicines as defined in the defended Protection Claim which speaks against claims of novelty. 

This situation is not altered by the Defendants restriction made through inclusion of specification of the 
content range of 2-amino-2-hydroxymethyl-l,3-propandiol, since the citation's example for the content of 
water-soluble amine (ca. 0.5 %) falls within this range. 

As the Federal Supreme Court stated in the Ruling "Electrical Plug Connection" (GRUR 1995, 330), the 
specialist here too in the opinion of the Parties a phanriacist with experience in the formulation of 
ophthalmic medicines (Ophthalmology), is to "use as a yardstick" what, under § 3 para. 1 sub-para. 2 
Patent Act has been made "accessible to the public" (op cit p. 331). This Ruling also stated that, in the 
matter of by what criteria prior publications are to be subjected to novelty examination under § 3 para. 1 of 
the Patent Act, the most precise wording of the prior publication can 



be precisely as non-determining as the fact of whether the disctosure of the prior-published technical data 
is derived from the Protection Claims or the description. The salient object of a protected right also 
includes such adaptations that, according to the overall context of the Specification, suggest themselves 
to the specialist, with careful reading, less of the words but more of the recognisable gist such that he to 
a certain extent comes to think along certain lines, even if he is unaware of this. Under these 
preconditions something will also be to a large extent regarded as disclosed detrimental to novelty if It is 
circumscribed often in literature with the vague and, for delimitation, less suitable term of the well-known, 
specialist exchange medium (see op cit Line 332). 



In this instance, the ant'eipation detrimental to novelty of the ophthalmic medicine being applied for in the 
Protection Claim is derived from US Patent Specificatioh 3 681 492 on the basis of the specialisfs 
exchange of diethanol amine (see Column 5 Une 5 to 14), for TRIS (see Column 4 Line 37 to 45). 

Ill 

1. The Protection Claim under Alternative Claim 1 (for the full wording, see the Ruling) differs from the 
defended Protection Claim in that the "mercury-containing) preservation medium is restricted to the 
sodium salt of 2-(ethyl-mercurithio)-benzoic acid or phenyl-mercury borate and the ophthalmic medicine is 
free of ascorbic acid. These restrictions are permissible since, they are covered through the publication in 
the original documents and the Patent Specification (see Examples 1 and 2) and do not expand the 
protected range of the patent. The novelty of the object of the Protection Claim under Altemative Claim 1 
exists compared to the publication in US Patent Specification 36 81 492 since ascoriDic acid-free 
ophthalmic medicines are not included in this citation; the specialist can see from the application and 
description that the compounds cited there have to contain ascorbic acid and copper ions (see too 
Column 1 Line 15 to 17 and Column 2 Line 1 to 5). 

The object of the Protection Claim under Alternative Claim 1 is also new in relation to the eye solutions 
known from US Patent Specification 4 524 063. This printed matter does include ophthalmic nrodicines 
that can contain antimicrobial additions from various chemical compound classes, but only in context dtes 
phenyl-mercury nitrate (Column 2 Line 59 to 60). the use of which is not included in tfie Protection Claim 
fertile disputed patent under Alternative Claim 1. 



2. The fDrmulation of the bphthalmic medicine to be administered in drop forni under Alternative Claim 1 
can also not be approximately derived from the state of technology. 

Thus the technical science of US-PS 3 681 492 is intended to extend the anti-microbial effect of the 
aqueous solution containing ascorbic acid and copper ions, which only lasts seconds or miniites (see 
Column 1 Line 41 to 45). through the addition of nitrogen compounds in a controllable manner to a period 
of days {see Column 5 and 6). Where the selection of these nitrogen compounds is made from the water 
soluble amines group, this must absolutely be based on the criterion that the common logarithm of the 
stability constants of complexes of copper ions and such amines, in the given pH range of 5 to 8 must lie 
between 3 and 14 (see Protection Claim). As stated below under II, for example, diethanol amine and 
TRIS under this criterion are equally suited to form copper complexes. However here the specialist gets 
no reference to the suitability of this or that amine cited in the US Patent Specification (see Column 4 Line 
37 to 45) for the stabilisation of mercury-based preservatives, since the aim for the disputed patent Is not 
to extend the antimicrobial effect of the ascorbic acid/copper Ion system to a period of several days but 
rather to satisfy ttie requirement, known from "Pharmacy 1977", that for industrially-manufactured eye 
drops, the aim must be for a storage life of several years. This results in higher requirements for stability 
of the overall content, including the preservation medium (see op cit Page 99, left Column para. 3), The 
examples contained in the disputed patent also show that the disputed patent contains fomiulations that 
can be kept for 4 to 5 years at room temperature (see Page 3 Line 44- 45 und Page 4 Line 17-18) 



71 



In the light of the differing nature of the problems, the US Patent Specification does not give the specialist 
any reason to test whether any of the nitrogen compounds used there as complex-builders for copper tons 
could be suitable for solving the underlying problem of the long-term stabilisation of nr^rcury-based eye 
drops. 

Moreover the US Patent Specification 4 524 063 does not provide the specialist with any indications for 
solving the problem underlying the disputed patent This docunnent merely states that it was for the first 
time possible, through the addition of polyvinyl alcohol to an aqueous solution with the active ingredient as 
N, N -(2-chlor-5-cyan-m-phenylen)dioxamate and 2 mol TRIS, to prepare a phamiaceutical compound 
through the use of which the topical effectiveness of this substance was reinforced for the treatment of 
allergic reactions with eyes (see Column 1 Line 29 to 46y. 

Due to the quite different and quite specific problems, the aforementioned citations thus give the specialist 
no indication of any solution of the problem underlying the disputed patent 

In the view of the Plaintiff, an examination of US Patent Specification 3 681 492 together with the oldest 
available documents, the 1932 Patent Specification 1 862 896, leads the specialist to the science for the 
disputed patent. The latter document is cited as an invention object for stabilising certain alkyi mercury 
sulphur compounds which without such stabilisation tend to fonm decomposition compounds (see p 1 Line 
1 to 4). The nr»ercury compounds to be stabilised are there generally designated as effective antiseptics 
and bactericides (see p 1 Line 19 to 23) 



71 



The US Patent Specification 1 862 896 by contrast contains no details for the applicafion of the 
ophthalmic medicine in drop fonn. The allegation by the Plaintiff, that the object of US Patent Specification 
US-PS 1 862 896 is also geared to ophthalmic therapy is not attested by the content of the citation. The 
claim that the reference to mucous membranes on Page 1 Line 53 to 56 also includes the conjunctiva of 
the eye is not confirmed in distributed medical dictionaries under the key word "mucous membrane". 

Individually then it is stated in US Patent Specification 1 6^62 896 that, where there are mercury 
compounds to be stabilised in aqueous solutions, it is necessary to keep the hydrogen ion concentration 
absolutely witfiin the alkaline range, if possible between pH 8 and pH 10.5 since the mercury compounds 
are othenwise present as free carbonic acids and can fonm a deposit (see p 1 Line 40 to 48). Since the 
solutfons under discussion, when kept, can cause im'tation to the skin and mucous membranes, they are 
less suitable in unstabilised form for use as antiseptics or bactericWes (Page 1 Line 56 to 66). 

This US Patent Specification cites the addition of an antioxidant to the solution to be stabilised, naming 
for example, a water-soluble aliphatic amine, specifically citing monoethanol amine, trietiianol amine or 
Di-n-butyl amine (see Page 1 Line 67 to 75). The prefeoBd example cited for such a stabilised solution is 
in particular nnixing an aqueous solution containing "merthiolate" witii monoethanol amine and by adding 
borax obtaining a pH of ca. 8, or better between 9.5 and 10, maintaining this and finally essentially 
rendering ttiis solulfon isotonic ttirough ttie addition of sodium chtoride (see Page 1 Line 81 to 91). 



71 



The specialist defined above must, in 1986. have regarded the expressly cited example of a watery 
solution of merthiolate as unusable for the preparation of ophthalmic medicine for application in drop 
fonri. The procedure specified there of obtaining a pH of ca. 8, and preferably obtaining and maintaining 
a pH of 9.5 to 10 is not followed in the latest technology In the area of eye drops. 

Thus US Patent Specification 3 681 492 cites setting the pH for ophthalmic medicine to a value of 6.5 to 
7.4 (see Column 2 Line 50 to 54). 

The publication "Therapeutic Review" 17, 1973. 469 to 483, states that the specialist will in general try 
to keep the pH of an ophthalmic preparation as near to 7.0 as possible (see Page 473 feft Column Line 
13 to 16), whereby with regard to the stability of mercury-based preservative media it is additionally 
stated that the use of Thiomersal is strictly limited to alkaline or neutral solutions (see Page 475 left 
Columnpara. 3Z4 to6). 

In the documented submitted by the Plaintiff. K. Thoma, Ophthalmology, 2™* ed, Munich 1960, Page 12 
to 13, it is tme it states that pH values of isotonic buffer solutions between pH 7.3 and 9.7 were tolerated 
without irritation by the test subjects. However the reference to this test result is not to be considered as 
doctrine stipulating a pH value of up to 9.7 when fonnulating ophthalmic solutions. Rather it states on 
Page 13 para 1 that ready-made medicaments often have to offer a compromise between stability, 
tolerance and effectiveness. 



Moreover the science cited in US Patent Specification 1 862 895 (see Page 1 2 81 to 91) of making an 
aqueous solution containing a merthiolate, monoethanol amine and Borax essentially isotonic by 
addition of sodium chloride, will not be followed by the specialist since he is aware from the current state 
of technology, (see "Pharmacy" 32, 1977, Page 99 to 100) of the special tests on the stability of 
thiomersal in eye drops and knows that it is clearly the constituent sodium chloride that, in an aqueous 
solution containing thiomersal, exercises the decisive influence on the chemical decomposition (see 
Page 100 left Colunnn para 1). This publication confimis that the problem shown in the disputed patent 
was an objective one (see Page 99 left Column Summary and Introduction, also there last para, and 
right Column para 1 und right Column para. 1 last sub-para.) 

The complexity of the requirements facing the specialist is summarised in "Therapeutic Review" 1973, 
where it states that specific requirements have to be considered for medical eye drops (see Page 471 
left Column para. 1 last sub-para; S 472 right Column para 1; S 473 left Column para 1). In partteular it 
makes it clear on Page 478 "Discussion', that one cannot use one set of results (active 
ingredient/preservative/auxiliary material) from one fomiulation to extrapolate to another, even if only 
minor changes have been made. 

The evaluation, derived from the opinion of the specialist world, in "Therapeutic Review" 1973 and quite 
specifically the stability of Thbmersal in eye drops as per the tests in Thamiacy" 1977, make it least 
appear doubtful whether the specialist, defined as a phamnacist wrth experience in fonnulating eye 
medicaments (ophthalmology) would even bother to consult the 1932 US Patent Specification 1 862 
896 



(the same also applies analogously to the British Patent Specification 1 173 661) when carrying out 
targeted research in relation to the disputed Patent Specification (see Page 2 Line 37 to 39). 

Even if. as a result of broad research, this should be the case, it nnust be assumed that the phamnacist 
does not regard this document as being cutting-edge technology for the fonmulation of ophthalmic 
medicine and would put it to one side because the scientific doctrine propounded there and which states 
that the preparation of solutions as eye drops should lie within an unusual pH range, definitely alkaline 
and preferably between 8 and 1 0.5 (see Page 1 Line 40 to 46 and Line 87 to 90) would not provide any 
impetus to the resolution of his problem. 

The Senate also regards these deliberations as confirmed in that US Patent Specification 1 862 896 (as 
also the British Patent Specification 1 173 661) are not cited in the relevant publications "Phannacy" 
1977 and "Therapeutic Review** 1973 and thus are not included with the preparation and therapeutic 
application of the ophthalmic specialist field. 

In comparison with the aforementioned citations, the science in the British Patent Specification 1 173 
661, which, without a reference to ophthalmic medicines (see Page 1 Line 25 to 31 and Line 68 to 71) 
and organic mercury addition compounds presents a more advanced state of technology that was also 
not taken up by the Plaintiff at the hearing before the Senate. 
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only 64 patients were maldbed and Indwded in die 
aaalysls, approximatety 200 patients were aeated cn 
the service over the two study months. Finally; only 
drug acquisition costs were analyzecL Patient outcomes 
3nd related health care costs were not laduded. 

Conclusion 

HIV-positive patients required more phtinnacist in- 
terventions, used more medications, and had higher 
medication costs than HI\^-negattvepadents. The inter- 
ventions for filV-posltlve patients produced greater 
cost savings. Although the inten^ention rate for HIV- 
positive patients was more than twice that for negative 
patients, high-impact interventions occurred at similar 
rates In both groups. 

1. Hellingcr FJ. The UTeUme con af neattng a ptisan with KIV. 



JW,\«. I993;270:47«. 

2. ^omsan DC, Hlacr WO, Potylc RP ct at Elfect of pharmacists 
on liealth carB trotcomes Iji hospJtaltood patlaio. Am f Hasp 

3. Jazncson j, V'AnKoocd G, Varaderwouaci K. Tlie Impncc of pliac* 
toBcortierapr coniuttAUoii on the cost and outcome of loedlcat 
tfierapy./ftimtet 1995: 41:4fi?-72. 

4. hAaatvtz6 U, Cook DJ. impact of a dinical phitrxnaclst In a 
uiuItlcQsdplthary Intensive care* tmit. Cn'e Care Mat 1P94* 

$. VVeldle Bozdr VS, Pettfue 56 ti ti. CUnlcal management of 
hoipltatUcd patiCDts on An A^S wrvlce. P;iper presented at 
3S(h Inwadence Conference on Antimicrobial Agents and 
CbemoUiexnpy.San Fraodscoi CA; 1995 Sep 19. 

6. Hepier CD, Sttand m Opportuolttcs and xesponslbiUltes bi 
pharmacturtcal care, AmJtJasp Vbmin. 1990; i7:533-43. 

7. /VnMrican Sodcty of Hospital Phannaclsts. PreUwJiwiy report 
of rhe ASHP Quality Assurance Indicators Deveioproent 
Gfoitp. AmfHospPhuwu 1991; 48:i94X-7. 

Rietcneijer AA« OAVidson A], Poster CT et at Cost of cure for 
paden^s wiih buman Jmnmnodeficteocy vltiis lofecttoii. Pat- 
terns of utliizaUon and dunges in a public heaiih care system. 
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Stability of enalapril maleate in three 
extemporaneously prepared oral liquids 

NtlLAP C. NaHATA, KICH-^HD S, MOROSCO, ANO TKOMAS R HEPPU: 



Abstract: The stability of 
eaalaprll t m^mL (as tJie 
mniestc) in deianized water, 
citrate buffer solutfon, and a 
sweetened suspending ageot 
at two temperatures was 
studied. 

^rwenty taalapxU 10-mg 
tablets were oushed to a 
powder. Delonized wnter, dt- 
tate buQersolutionr or sv/eet- 
ened vehicle was added to 
produo; three ZOO-rol batch- 
es of each liquid; the expect- 
ed flnal conceutradon of 



enalapd) in each w^s 1 mg/ 
mL Each formulation was 
stored in 10 60-«nL bottles, S 
of which were stored at 4 'C 
and 2 at 25 'C Samples were 
coUtJtted on days 0» 7, 14, 28, 
42,56, 70, and 93 for visual 
in^pecduu and soolysis by 
high-performance liquid 
chrocnatography; pH was 
meuured at eadi sampling 
tune as weO. 

The mean conccnctatlon of 
enalapril in the ttiree liquids 
at 4 'C was >9496 of lh^ Ini- 



tial concentratioa through- 
out the 91-day study period, 
At 2S ^C, the mean corkccn- 
tratioa of eaalapril was >90% 
for 56 days and >92% for 91 
days tti both citrate buffer so- 
ludoit and sweetened vehicle. 
Tlie pH of the liquid prepared 
with deionlzed water and- 
storeil at 25 *'C decreased hy 
2.0 pH units. 

Eoalapiil I oagmiL (as the 
maleate) in three extempora- 
nifously compounded oral 
liquids was stable for 91 days 



at 4 and 25 with the ex- 
ception of enalapdl in delon* 
izfid -wftter, which was stable 
for only 56 days at 25 »C 

Index terms: Buifers; Cardi- 
ac drug:^ Qtrtc add; Com- 
pounding; Enalapril nialeatc; 
IncompatibiUties; Stability; 
Storage; Susp^lng agents; 
Suspensions; Sweetening 
agents; Tablets; Temperature; 
Vehicles; Water 
Am J HealtH-Syst Ptwmu 
X998; 55:1155-7 



Enalapril maleate is frequently used in Infants and 
young children fox the treatment of hyperten- 
sion and coni^estive heart failure. It is commer- 
cially available ait 2.5-, 5-, 10-, and 20-mg tablets. The 
initial dosage ii usually O.l mg/kg/day for Infants and 

Miup C Kahata, PHA«M.a, FASKP, is Klmberly Pcofessoi of Phor- 
niacy oitd |"ediat«C5, The Ohio Slate aolveolty (OSU), Columlius. 
ond DirecTor, t'eUlatdc PUiiruiBCuIutir RciMrarcU Laburatory, 
Wcxner Institute tor Pedlattic Research, Children's Kcqpital, Co- 
•urabos. RickABo S. Moaosco Is toearch Associate. OSU and 
ChUdrcn'i Hojplial. Thowas K. Hifpu is Phaimadst, Children's 
Hospital. 



cMldicD.^ No Uquld dosage form Is commercially avail- 
able for pediatric patients, In addition, there are limited 
data on the stability of enalapril in extemporaneously 
prepare oral liquids. 

Boulton et al.* found enalapril 0.1 and 1 mg/noL (as 
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the maleate) to be stabk for at kait 30 daya at 5 ""C in a 
5 lutfon of isotonic citrate buffer solution (pH i). How- 
eyex; there are no known stability data for enalapril In 
readily, available vebides 3udi as cafboxymetliyicellu- 
lose in syrup. Our study, was designed to determine the 
stability of enalapril xualeate in ddonlzed vrater, d tiate 
buffer solutloni and a sweetened suspending agent at 4 
and 25 •C. 

Methods 

Twenty enalapril nuilcnte lO-mg tablets* were used 
to prepare three 2U0-mL batches of each liquid. In each 
case tbe tablets were crushed to poivder by using a 
mortar and pestle^ and the powtkr was mixed with 
deionized water**; dttic add buffer^ pH 5*=; or a 1:1 
mixture of Ota*^weet^ and Ora-Plus' (appendix). None 
of the Itqxuds was filtered to remove insoluble exdpi- 
ents. The norDinal final concentration of enaJapri) la 
each liquid was 1 mg/mJL 

Each of the enalapril foiniulations was stored in 10 
60-TnL plastic prescriptiuxi bottles.' Five bottles of each 
formulation were stored at 4 in a refngeratDr,< and 
the other five bottles were stored at 25 (±1) ""C in a 
temperature-controlled water bath.** After thorough 
sbaJdng o O^-ioL sample was collected &oin ench 
bottle on days 0, 7, 14, 28, 42, 56, 70, and 91, visually 
examined, and analyzed in dopiicate by a high* 
perfbnnance liquid chromatographic (HPLC) method.* 
The pH wais measured at each sampling time as wdL 

The HPLC instrumentation consisted of a pump, an 
autosamplei, and a variable-wavelength uitravtolet- 
light detector*; an integratorl; and a Cg columrt^* A 
digital pH meter,' a wrist-action shaker,*" and a Vortex 
mixer^ were also used. The mobile phase consisted of 
6596 20 mM potassium phosphate monobasic^ and 35% 
acetonitiiie.<* Before use, tbe mobile phase was passed 
tiirough a 0.4S-|un nylon 66 filter^ and then degassed 
with helium. The flow rate was 1 mL/nin. The detector 
was set at 215 run, and the injection volume was lQ]iL 
The column, was maintained at BO ''C. The chemicals 
and reagents, Induding phosphoric acid/ buffer solu- 
tion pH 7/ buffer solution pH 4,* and buffer solution pH 
10," were American Chemical Sodety or analytical 
grade Unda: these conditlonsj enalapril eiutcd at 2.9 
minutes. 

A stock solution of enalapril referer>ce standard^ was 
prepared in water and diluted to yield concentrations of 
LS, 1.25, 1, 075, 0.5, and O.l mg/mL One hundred 
micrullters of each of these solutions was then mixed 
with 900 ]iL of mobile phase and analyzed, as were the 
samples, 

. In order to establish the stability-Indicating nature 
of the method, enalapril in water was forcibly degraded 
by add* and base* hydrolysis and oxidation-* at 60 *C. 
Tiie sample was processed as described earlier. The 
peaks fozthe degradation products appeared at L2, 4.6, 
and 7.8 minutes and did not interfere with the quanti- 
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tation of enalapril. Chromatograms of the oralllquSijs 
without enalapril were compared with cbroniatogiams 
of enalapril standard; constituents of the orsX Bqulds 
were foxmd not to interfere with the measurement of 
enalapril Uoearity of the standard curve was deter- 
mined by linear regression analysis of the eiulapdl 
concentrations (0.1-l.S mg^mL) versus peak height of 
enalaprii; the correlation cuefQdent ^vas greater tha-n 
0,999, The accuracy of tlie method ranged from 99.2% 
to 101 .6%, and the hiterda.y and intraday coefficients of 
variation were less than 4%, 

EnaUpril was considered stable if its concentration 
after storage was ^0% of the initial concentration. 

Hostilts 

At 4 ""C, the mean concentration of enalapxil in tlie 
three liquids was >94% of the initial concientration 
tluoughouc die 91-day study period, but at 25 ^ ttit^ 
mean concentration was >9Q% for 56 days in <idoiiized' 
watexand >92%for 91 days in both citrate bu^c solution 
and the weetened suspending agent (Table 1) . The phys- 
ical appearance of the liquids remained unchanged, and 
pH did not change by more than 0.1 pH unit except in 
the liquid prqiaured ivith dcionized water and storedat ZS 

in which case pH dcaeased by 2.0 pH uni-ts. 



Table 1. 

Stabtilty of Enalapril 1 mg/mL at 4 and 25 

% Inmal Concentnation Rematnlnn* 

1:1 Mhtureof 





Ooionizad 


Citrate Buffer 


Ora-Pbis and 


Oay 


Water 


SoKjtion pH 5.0 


OrB'Svieet^ 


At 4 •C 








0 


100.0 ± 10*^ 


100.0 i=1.2<* 


10O-0 ±3.6« 


7 


98.6 ± 1.3 


98.7x1.6 


9S.4±4.d 


14 


9ai ±1.4 


99.1 ±1.9 


98.6:15.3 


23 


97.6 ± 1.S 


98.7 ± 2.0 




42 


97.1 * 1.9 


98^:^1.3 


97.9*4.2 


£6 


965= 1.1 


97.3*1.2 


96.9 « 5.0 


70 


95^± U 


38.3 ±2.2 


93.1 1 5.3 


91 


94.8 ± 1.8 


95,9^:1.3 


95.3^5.9 








lOG.0±3.3^ 


0 


100.0 ± W 


lOO.O±t.2B 


7 


983 ±1.4 


98.2 ±1. a 


9a.7i5.2 




9&4±2.1 


97.0 1 1.9 


98.1 ± 5.9 


28 


94.1 ±3.3 


95,3 4:2,5 


96.2^6.3 


4'd 


9^4 1:2.4 


95.3 ±1.8 


96*2*4.4 


5B 


90.1 :t 3.5 


94.9 ±^6 


9S.74 5.S 


70 


67^ ±4.1 


93.9 ±a.4 


9^.4^5.7 


91 


84.1 ± 4.7 


92.7*2.7 


93.816.1 



*MA&n ft SLD. of Uupl^to dslamiinatiofls /or Dvs samples, 
^ddodt LftDoraEorlAS. 

<T7h> actual maan ± SX}, tnfUd ccncentratfon waa 0.99 « O.0S mcj^t.. 
and mo initial pK was 7.1, 

■The* actuat mean ± S.D. inStaJ concenlratior) was 0.99 * O.0 1 mg^L, 



ancimelniUa»pH«Qs5.i. 

*X\\a actual maan ± SX). inittal concentration was 1.01 . -G.04 mg/mL. 
and the nUal pH was 4.7. 

nrhe aduat oiaan ± S.a tniUaJ concentrafloa waa 0.97 a O.Q2 mgjmu 
andthaMtfalpHwoaM. 

^IB aduol mssn a S.a iintial concanft tloo was 0.99 ^ O.03 mgitnL, 
and Ihd inlSal pH waa 

'Hho actual mean x SLO. iniSBl concecuretion wsaO.99 « OJll trsjlrr^ 
and 1li8 inaial pH was 4,7. 
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DiscussJon 

The fonnulation with delonized water would be tiie 
least expensive of the three formulations to prepare and 
its vehicle the most acce^lble. Howcvcti if a suspend- 
ing agent with a sweetener Is desired, enaloprll an be 
prepated with equal volumes of commercially available 
Orn-PIusand Oia-Sweet 

Because of die lack of stability data, some doses of 
enalapdl maicate have been dispensed as a powder 
prepared by diluting crushed tablets with lactose. This 
practice is ctunbersome and iabor4ntensive, however. 
TUc knowledge that enalapdl inaleate is stable in wide- 
ly nvallabte vehicles should simplify the preparation 
and delivery of weight^specific doses to infants and 
youngchildrciL 

Conclusion 

Enalapdl 1 mg/mL (a;S the maleate) in three extem- 
poraneously compounded oral liquids was stable for 91 
days at 4 and 25 **C with the exception of enalapril 1 
mg/mL In deiorUzed water, which was stable for oriiy 56 
days at 25 '^C. 

'Merck Co. Inc, West PodU, PA, lot D2fi98. 

^Deiontzed water type I, Children's Hospital, Columbus, OH. 

■ChlldKA's Hospital, iot Cl39£0UfMCH. 

•Paddock Laboratories, Mlrmcapolls, MN, JotSKd734,coAtafn- 
Ing pailfled waicf , auaose, filycEiln, sorbitol, flavoc ing, citric add, 
sodiom phosphate, aieth^piicabeo, and potassium sorbite, pH 
4,2. 

Taddoclf Uboratorlcs, lot 4E6462, contalnfti^ puriOed wntet, 
mtoociystalUnc cellulose, cadioxyinettiylceUulose sodium, 
■xanthBR zvxn, flavoitng, citric jidd, sorlium phcspHate* 
siuKthlcone, methffpinl>en, and pocasstum scrbttc; pH 4.Z 

*0I Owcm-Uiioois, Toledo, OH. 

<Whlie-Wc$tfnfihousft White Consolidated Inc, Cohjinbus, 
OH. 

*Xauda {tM20. Brinkxnann InsnumenU^ [nc, Westbury, NY. 
'HP 1050 tents, Hewlett-Packard Co., AnalyUcai Products 
Group, Pato,<ito,CA. 

'HP Hcwlett-Padrard. 

*Zorbax Reliance c; columa, S jim, 4.0 x 160 mm, MAC-MOD 
Axiiii7Hcal,.Chadds F6xd, FA. 

'lirlodel 701A, Orioo Research Inc. Bosron* MA. 
•Ourreii Corp., Pittsburgh, PA. 



; : : jnAaijiprltmaipfiteHopor^s 

I- 1 1 1 J ■ S t I I t I 1- I 

It ft t*l k>f.i ^"^^^*i«r 

•t'»*f »ii «> at fi 

•Vortex Cenic 2, PlsherSdentiac, Piltjbui^, PA, 

■^ma Oieiiklcai Co.r St. Louls^ MO, lot 16H1604. 

^Butdldc fir Jacksocii Dtvislon of Baxter, Musitcgon, Mr inr 
BL893- ' 
• ^Cdmau Sciences, Aon Aiboi; lOL lot 0032Z02. 

*Kfall)ncltrodt Inc., Sdeocc Products Olviiiod, St loub. Mo 
lot 2796 KESK. 

*Fbh«r Sdeiuinc Joe nOSQ-ZL 

■TlsJier Sdemtllc lor 930043*23. 

^ntsiierSclcntUk, iot 9065Z4-24. 

nJnItiKl States Phantiacopelal ConTention, Inc., RockviilB. 
MO, lot HI. 

"Hydrochioric acid, MallLndcrodt Spetlalty Chemical Co 
Chcaterflcid, MO, lot AO] 2KG$V. 

■Sodium liydroxtde, /\idrich Gtiemlcal Co,, MUwiuitee, WJ, lot 
flOllODY. 

r^Iydrogen peroxide Aldnch CHei&ical, ioe 0542rnc. 

1. Takctomo CK, HuddtngJH, JCcavs DM. Pediatric ttosa^e haiici- 
boott, 4th ed. Hudson, OK; Lcal-Comp; 1997-9«:276-8. 

2. Botillon DW, Woods DJ, Fawcett JP ot at The stability of an 
enaiapril maeare orai solottoa prepared from tat^Iets, .4r/sc / 
ffOspFhamu 1994; 24:151-6. 

Appflndix-'^^roceffuro for compounding enaiapril 
mal#at« oral liquid 

1. Count out 20 10-m^ enatauril tablets. 
2 Crusi) the cafalecs in a naoT^r 

3. Add a small voiume of the vehicle.* and txlturate to make a 
sznoodi 5»5te. 

4. Add increaslfl)^ votumes of the vehicle ro make the enakpril 
liquid pom able. 

i. Transfer che ltt]uld to a graduated cfiinder. 

o. Add enou^ vehldc to bring the final volume to 200 ml. 

7. Uliet the boide "Shake WeU Bclore Using* and 'l^ioccci PrOm 

a Label with an expicaitun date: 91 days if prepated yrixii citrate 
buffer sokitfon pt sweetened suspending agent; 91 d^ys If 
prepAced with deionlzed water fiax storage in the xeCrigeratoz; 
i{ days U prepared with deionlzed water f6r storage ac room 
tempera hiic 



HJse UeioDtzed water, dtnte buffer soluUcn, or d conunerciai 
svreitencd suspendiiu; agent. Prepare \ha isotonic cUnte buffer rolu- 
don (pii 3.0) \>f dissolving 0JS3 g o/ Citric Add Monotiydrace Granu- 
lar, IJSP, l.Ol g of Sodium Citrate OHiydcicc Granular, USF. ana 0.54 g 
otsodlujn diioxlde in 100 mLof distiUtd vratec Prepare the sweetened 
suspending agent bvmfxmg equAl volumes of Oa«iHus and Ora-Street 
(Paddoclc tJ^botatoiics). 
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Stabilized pharmaceutical compositions and pr ce$s for the preparation thereof 

The present invention relates to novel stabilized pharmaceutical compositions, process for their 
preparation and the use of maldc acid as a stabilize!'. The active ingredient of the above 
compositions is enalapril maleate whidi ts a potent angiotensin-con verting enzyme inhibitor, and it 
is useful in the treatment of hypertension. 

Enalapril, its salts and the process for their preparation are described in the European Patent 
Application publ. No. EP-012401 Al. 

As it is known, many compounds that inhibit ACE (Angiotensin-Converting Enzyme) have poor 
stability eitlier in form of free acids or salts if they are in a pharmaceutical dosage form. These 
compounds easil>' decompose first of all by hydrolysis and intramolecular cyclization, but the 
amount of other decomposition products not idendfied in many cases may be also significant. This is 
particularly tnie in case of enalapril and its maleate salt 

Main decomposition products of enalapril are shown in Fig. demonstrating that the decomposition 
is due to hydrolyiic and cyclizaiion processes. 

The diketopipcrazine (DPK) is the internal cyclizaiion product and the diacid (enalaprilat ET) is the 
product of ester hydrolysis. 

A lot of solutions have been elaborated to stabilize angiotensin-convcrting enzyme inhibitors, 
among them enalapril salts in pharmaceutical compositions. 

According to the European Patent Application publ. no. EP-0 280 999 A2, magnesium carbonate 
shows a stabilizing effect in pharmaceutical products containing saccharides, e.g. lactose and 
quinapril. 

According to the European Patent Application publ. no. EP-0 545 194 AL enalapril is transformed 
into its sodium salt. The enalaprij sodium salt in pharmaccudcal preparations is said to be more 
stable than the enalapril maleate salt. 
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United States Patent no. 5.562.921 describes that the enalapril malcatc salt ©ctensively decomposes 
in the presence of commonly used vehicles, filling substances, lubricants or disintegrating agents in 
many pharmaceutical products for example in the phamrjaceutical dosage forms containing 
microcrystalline cellulose, calcium phosphate or magnesium stearale. 
5 It is described in EP-A-099239 and EP-B-0264887 that ascorbic acid may be used as an anlioxidant 
or colour stabilizing agent in case of ACE-inhibitors. 

The dim of our invention is to prepare pharmaceutical Ibnnulaiions of high stability which contain 
enalapril nialeate with commonly used filling substances (e.g. lactose, mannitol, sorbitol) lubricant 
10 (e.g. magnesium stearate) and disintegrating agents {e.g. starch) and in which Ae amount of 
decomposition products is low even in case of long-temi storage, thus ensuring a longer expiration 
time and in tlie same time a high quality. 

It has been bund that if enalapril maleate is transformed into pharmaceutical fomiuhiuons by 
15 applying commonly used filling substance (e.g. filling substance of saccharide type) and maleic acid 
stabilizer, an cxu-emcly suble enalapril fomiulauon is obtained. This is true even if magnesium 
stearate or other compounds arc used as lubricanb*. affecting the stability of enalapril nialeate . 

At realizing our invention, we have successtlilly applied for example mono- or disacchandes, water* 
20 free lactose, lactose nionohydrate or DC (direct compression) lactose as filling substances, starches 
or partly hydrolysed starches, or crospovidone (polyvinylpolypyrrolidone) as disintegrating agents, 
magnesium stearate, hydrogenated vegetable oil or talc as lubricants^ and maleic acid as stabilizer, in 
addition to tlie currently used colouring and binding agents, e.g. ferric oxide and povidone 
(polyvinylpyrrolidone). Further au?uliary substances applicable for these purposes are enumerated in 
25 the Hungarian Pharmacopoeia or in tlic European Pharmacopoeia, 

One of the preferred variant forms of our invention is tlie tablet or \hc granules for filling capsule 
consisting of enalapril maleate, maleic acid, lactose, starcli, partly hydrolysed starch and magnesium 
stearate, and optionally colouring and binding agents. 

30 

Our invention also relates to the process for the preparation of tlie above pharmaceutical 
fomiulations. During this process, granules to be compressed in tablets or to be filled mto capsules 
are prepared by wet granulation using aqueous solution of maleic acid. 
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During one of (he favourable implementalions of Uie above process, dry enalapril maleatc, lactose, 
starch and partly hydrolysed starch arc mixed, and then their mixture is granulated using aqueous 
solution of maleic acid used as granulation liquid. Of course, ingredients may be mixed in other 
sequences. Tlie granules obtained are dried and classified, and then compressed into tabids with 
magnesium stearate added. 

Tablets according to our invention can be prepared by direct tabletiing. i.e. mixing enalapril maleate 
witli all other auxiliary substances and with maleic acid used as stabilizing agent, and by 
compressing the mixture in tablets. 

Pharmaceutical products (dosage forms) prepared according to our invL-ntion may preferably 
contain enalapril fr>aleale in o;N25 weight %, lactose in 30-95 weight %, starch and partly 
hydrolysed starch in 6-80 weight %. maleic acid in 0.1-10 weight %, lubricaiii in 0.1-5 weight % 
and colouring and binding agents in 0.0 1-5 weight %. 

Preferred dosage forms are tablets and granules which contain enalapril maleate in L 5- 15 weight %, 
lactose in 65-90 weight %, starch and/or other disint^rating agents in 5-1 5 weight binding and 
colouring agents in 3-7 weight %, pregelatinized starch in M weight maleic acid in 1-5 weight 
% and lubricants in 0. 1- 1 .5 weight %. Most preferred unit dosage fonns are tablets with 75-300 mg 
tablet mass having above preferred compositions. 

Further details of our invention are shown by the examples below, without limiting our claims to the 
examples. 
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Examples 

Example 1 

5 100 g of enalapril maleate, 3930 g of lactose monohydrate, 380 g of corn starch, 120 g of 
pregelatinized starch were homogenized: 24 g of maleic acid vvas dissolved in 1000 ml of purified 
water. The homogenized powder mixture was granulated with slowly (10-15 min) added aqueous 
solution of maleic acid. The wet granules were dried (at 40-50^), The dried granules were 
homogenized with 20 g of magnesium stearate (for 10-20 min). 
1 0 The homogenized granules were tabletted and tablets having II 5 mg total miiss and conuiinini: 2.5 
\m of enalapril maleate wei e obtained. 

Example 2 

15 150 g of enalapril maleate, 5934 g of lactose monohydrate, 570 g of com stiirch. 180 g of 
prcgelatinized starch were homogenized. 36 g of maleic acid was dissolved in 1500 ml of purified 
water. The homogenized powder mixture was granulated with slowly (10-15 min) added aqueous 
solution of maleic acid. The wet granules were dried (at 40^50"). The dried granules were 
homogenized with 30 g of magnesium stearate (for ! 0-20 min). 

20 The homogenized granules were lubletted. 

Example 3 

200 g of enalapril maleate, 3300 g of lactose monohydrate. 300 g of corn starch. 100 g of 
25 pregeladnizcd starch were homogenized. 48 g of maleic acid vvas dissolved in 950 ml purified 
water. The homogenized powder mixture was granulated by slowly (10-15 min) added aqueous 
solution of maleic acid. The wet granules were dried (at 40-50*). The dried granules were 
homogenized with 36 g of magnesium stearate (for 10-20 min). 
The homogenized granules were tableticd. 

30 
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Example 4 

250 g of enalapri! maleate, 1890 g of lactose monohydrale, 188 g of com slardi, 68 g of 
pregelaiinized starch were homogenized. 60 g of maleic acid was dissolved in 600 ml of purified 
water. The homogenized powder mixture was granulated witli slowly (10-15 min) added aqueous 
solution of maleic add. The wet granules were dried (at 40-50**). Tltc dried granules were 
homogenized with 45 g of magnesium stearate (for 10-20 min). 

The homogenized granules were tablettcd and tablets having 200 mg total mass and containing 20 
mgof enalapril maJeate wereobtained. 

Example 5 

200 g of enalapril maleate, 3300 g of lactose motiohydraie, 300 g of com starch, 100 g of 
pregelatinized starch, 48 g of maleic acid were homogenized. The homogeneous powder mixture 
was granulated with slowly (10-15 min) added purified water (950 ml). The wet granules were 
dried (at 40-50"*). Hie dried granules were homogenized with 36 g of magnesium slcanite (tor 10- 
20 min). 

Tlie homogenized mixture was tablctied. 
Example 6 

3300 g of lactose monohydrate, 300 g of com starch, 100 g of pregelatinized starch were 
homogenized. 48 g of maleic acid was dissolved in 1 100 ml of purified water. Wliile stirring, 200 g 
of enalapril maleate was added. The homogeneous powder mixture was added to the suspension. 
The wet granules were dried (at 40-50**). The dried granules were homogenized with 36 g of mag- 
nesium stearate. 

The homogenized granules were tabletted. 
Example 7 

250 g of enalapril maleate. 4200 g of lactose monohydrate, 370 g of corn suirch, 120 g of 
pregelatinized starch were homogenized. 45 g of maleic acid was dissolved m 1300 ml of punfied 
water. While slinring, 120 g of polyvinylpyrrolidone was added lo Uie pure solution. The 
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homogenized powder mixture was granulated with slowly (10-15 min) added aqueous solution of 
maldc acid and polyvinylpyrrolidone The wet granules were dried (at 40-50*^). The dried granules 
were homogenized with 36 g of m«ignesium stearate (for 10-20 min). 
The homogenized granules were tabletted . 

Example S 

250 g of enalapriJ maleate, 60 g of maleic acid, 45 g of magnesium stearate, 120 g of 
polyvinylpyrrolidone, 120 g of pregelatinized starch were homogenized. 370 g of corn starcli, 4200 
g of lactose monohydrate were added to die homogeneous mL>cturc and the mixture was 
homogenized again (for 1 5-20 min). 
The homogeneous mixture was tabletted. 

Example 9 

200 g of enalapril maleate, 1600 g of lactose monohydrate, 1600 g of com starcli, 250 g of 
pregelatinized starch, 100 g of |>olyvinylpyrrolidone, 150 g of talc were homogenized. 50 g of 
maleic acid was dissolved in 1000 ml of purified water. The homogenized powder mixture was 
granulated with slowly (10-15 min) added aqueous solution of maleic acid. The wet granules were 
dried (at 40-50°). The dried granules were homogenized with 36 g of magnesium stei\rate. 
The homogenized granules were tabletted. 

Example 10 

200 g of enalapril maleate, 250 g of pregelatinized starch were homogenized, 100 g of 
polyvinylpyrrolidone, 150 g of talc, 50 g of maleic acid and 40 g of magnesium stearate were 
homogenized. To the homogeneous mixture 1600 g of lactose and 1600 g of com starch were 
added. The mixture was homogenized (for i 5-20 min). 
The homogenized mixture was tabletted. 
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Example 11 

•00 g of enalapril iT.a!eate. 1700 g of lactose monohydrate. 40 g ofaospovidone. 1 10 g of maize 
starch aad 2 g of ferrous oxide red wer. homogenized. 48 g of maleic acid was dissolved i« I20O 
ml of purified water. The homogenized powder mixture was granulaled ^ih slowly (10-15 min) 
added aqueous solution of maleic add. the wet gravies were dried at 4a-50''C. n,e dried -ranules 
were homogenized with 10 g of magnesium stearate for 20 min.. Tl,e homogenized granulL were 
tabletted and tablets having 200 mg total mass and containing 10 mg of enalapril maleate were 
obtained. 



8 



wo 98/26765 



PCT/HU97/00084 



CLAIMS 

1 . Stable pharmaceutical composition, characterized in that, it contains enalapril maleale as 
active substance, maieic acid as stabilizing agent and one or more auxiliary substances. 

2. Composition according to claim 1, characterized in that, it contains enalapril maleate in 
1.5-15 weight %, filling substances in 65-90 weight %, disintegrating agents in 6-20 weight %, 
maieic acid in 1-5 weight %. binding and colouring agents in 3-7 weight % and lubricants in OJ - L5 
weight %. 

3. Composition according to claim 1. characterized in that, it contains mono- or 
disaccharides as filling substance, starches and/or crospovidone as disintegrating agent, slearatc sails 
or esters, or hydrogenated vegetable oils as lubricants. 

4. Composition according to claim 1, characterized in that, it contains enalapril maleate as 
active substance, maieic add as subilizing agent, lactose as filling substance, stiirch and 
crospovidone as disintegrating agent, magnesium stearate, hydrogenated vegetable oil or talc as 
lubricant, povidone as binding agent and optionally ferric oxide as colouring agent. 

5. Composition according to claim 1, characterized in that, it contains enalapril maleate as 
acuve substance, maieic acid as staibilizing agent, lactose monohydratc as filling substance, starch as 
disintegrating agent, magnesium stear ale as lubricant and optionally ferric oxide as colouring agent. 

6. Composition according to claim 1, characterized in that, the dosage fonn is a tablet, 

7. Composition according to claim 6, characterized in lliat, the dosage from is a tablet 
having 75-300 mg of tablet mass. 

8. Composition according to claim 1, characterized in that, tlie dosage fom is a capsule 
filled with granules. 

9. Process for tlie preparation of composition according to claim I, characterized in that, 
wet granulation is used. 
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1 0. Process accordiag to claim 9, characterized in that, wet granulation is carried out with 
aqueous solution of malcic acid used as stabilizing agent. 

5 11. Process according to claim 9, characterized in that, the enalapril maleate, lactose, 
disintegrating and colouring agents are mixed, dried, aqueous solution of stabilizing maleic acid is 
added, the mixture is wet granulated, the obtained granules are dried, classified, mixed witli 
lubricant and compressed into tablets. 

10 12. Use of maleic acid to stabilize enalaprit maleate in a pharmaceutical composition as defined in 
anyone of claims 1 to 8. 



15 



13. Use of niiileic acid as stabilizing agent in the manufacture of a pharmaceutical composition 
containing enalapril maleate as defined in anyone of claims 1 to 8. 

1 4. Composition according to claim 1, characterized in that, it is in a commercial package in 
the fomi of orally appJicable dosage form togetlier with instructions for its administering. 
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Michael addition. Named after the American chemist, Arthur Michael (1853 - 1942), 
this reaction was first described in 1887. An activated methylene compotind (cf 
Knoevenagel condensation) is added in the presence of a base to alkenes with electron 
acceptor radicals. It is therefore a nucleophile conjugate addition (1.4 addition) of a 
carbanion - produced from the methylene compound using the base - to an activated 
alkene. The methylene components used are malonester, cyanessigester, 
acetessigester and other compounds with activating radicals e.g. sulfonyl or nitro 
radicals. Indenes and fluorenes can also be metathesised successfully. Michael 
adducts are seldom obtained in the case of a, /3 unsaturated aldehydes as aUcene 
components since here the addition to the carbonyl function (1.2 addition) is 
preferred. Silylene ethers [unclear] can also be used instead of activated methylene 
compounds.^ it is also possible to carry out [illegible] and [illegible] Michael 
additions.^ 

[illegible diagrams] 

As in the case of other reactions of carbonyl compoxmds, the resulting addition 
products can be further metathesised. The Michael addition often follows an 
intramolecular Aldol Addition (e.g. Robinson annealing). 

\ Bull. Chem. Soc. Jpn, 48, 779 (1976) 
lChem.Ber. 116,3086(1983) 

General: Applied Chemistry 92, 1046, 1051 (1980); 93, 803 (1981) - Helv. Chim, 
Acta 64, 1413 0 1423 (1981) - House, Modem synthetic Reactions, pp 595 - 623, 
New York; W.A. Benjamin 1972 - Kontakte (Merck) 1977, vol. 1, 3 -110; 1977, vol. 
1, 20 - 34, vol. 2, 37 - 56 - MSrch, pp 71 1 - 712 - Org. Prep. Proceed. Int. 21, 705 - 
749 (1989) - Org. React 10, 179 - 560 (1959) - Pure Appl. Chem. 54, 2181 - 2188 
(1982) - Stowell, Carbanions in Organic Synthesis, New York, Wiley 1979 - Top. 
Stereochem. 19, 227 - 407 (1989) 
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Stability of Amiodipine Besylate 
In Two Liquid Dosage Forms 

IV^Hap C, Matiata, Richard S« Moroaco, and ThAmaa F. H3ppl« 



ObjBctivsi To detarmino the stabjthy of amlodipfne faesybte rn two liquid dosage forms under refrigeration and at room tampGrature. 
Pesignz Commercially avaClable amiodfpine tablets (Norvaso--Pflter) were used to prepare two suspensions: one in extemporaneous 
ly prepared 1% methylceljulose in syruR t1:1)i and onothar in equal volumes of cammercially available OraPlusi,'OraSweet Each sua- 
ponalon containing amiodipine 7 rngfrnL was stored in ID plastic prescription bottles; 5 were stored at 4*C and 5 at 25**C. Sannples 
ware collected Immediatclv after preparation {day 0) and on days 7, U, 28| 42, 56, 70, and 91. Amiodipine concentration was mea- 
sured by stabitity-Indlcadng HPLC method (n » 15). Setting: Research laboratory at Children's Hospftal. Mam OvtQcme Menmurea: 
Physical and chemical stability C> 90% of the mrtial concentrationi of amiodipine in the two extemporaneously prepared suspensions 
during storage In plastic prescripiion botttes at 4'C and 25''C. R^wHai Observed mean concemrations exceeded 90% of the initial con- 
centradona In both suspensions for 91 days at 4''C ard 55 days at 2S^. No noticeable change in phyaical appearance or odor was 
observed; pK changed slightly in the mathyfcelMose-containing formulation stored at 25"^. Conciusiou: Amiodlptne was stable in 
two suspensions when stored oi pfasHc prescdpdon bottles for 91 days at ^"C or 56 days at 25^C. These fomruilations may be cortsid- 
ered for pediatnc or elderly patients vifho are unable to swallow tablets. The liquid dosage form would also permit accurate adminis- 
tration of amlodipfne doses to Infants and young children based on their body weight 

J Am Pharm Assoc, 1993p3:S7S^7. 



Calcium antagonises arc used in pedtacric padcncs with liyper- 
tenslon. Nitcdipinc is tfae anost commonly used drug; hwever, it 
hns a shoit duration of ocdon and ihext is no liquid dosage foim 
for children. Amiodipine besylate, another dihydropytidine calci- 
um antagonise, has a longer elinuaation iiaif-life, allowing once- 
doily dosing. Because oral amiodipine is available only in 
uiblet form, we designed a study (o determine its stabiliry in two 
exteniponmeously prepared suspensions atored under refiigera^ 
don and at room temperature, 

Cnlcium antagonists ore among die majority of the dmgs 
approved only for adults, aud yet are routinely used in infants 
and children, These drugs include olbuCerol, captopril, digoxin, 
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morphine, and ramtidine. A dnig not labeled for pediainc use is 
often commercially unavailable in a suitable oral liquid dosage 
foim. 

Methods 

Amiodipine besylate (Norvasc — Pfizer, 50 tablets, 5 mg 
each)^ tablets were ground to powder using a mortar and pes- 
tle, then two 250 raL suspensions were prepared: the fijsc in 
1:1 simple syrup NF** with \% metbylcellulosc^'*^ (see 
Appendix), while mixing; the second tn 1:1 OraSweel**: 
OraRos,^ while mixing. Conccntmtion of amiodipine in. each 
suspension was 1 mg/mL. 

Both suspensions wcne scored in 10 amber plasdc' ptcscripccou 
botdes (2 oz. each). Five bottles of each suspoksum were stored 
at 4°C in a re£rigerator*B and another set of 6ve bottles were 
stored ac 25'*C in a tempeiature-controlled water bath.^ Eacti hoc- 
tie was removed &om its 5-aiinute medium agitaUon secttng (6 
on a scale of I co 10 at a 30^ angle) on the wrist action stmkerp 
and gently inverted three time» by hand to avoid trapping 
unwanted air bubbles. The inversion procedure was repeated 
between eatrh of the ailquuts. (mmedloteiy after shaking, chxee 
500 pL sauries were dmwn from the approximate center of ihe 
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^RESEARCH Amfodoplne Besylate 



Ttkble 1. Stabiaty of Amfodlpifio Ui Two Suspensions at A^C and 2S^C 

%Mtiiin (±aOMnttlfll Concentration Remaining fti -* IS? 



25X 



Ooy 


1% MCfSyrup" 


OS/OP»> 




OS/0P»» 


0 




100^4*2.14** 


100%i:0.fl7* 


100% ^i^a* 




(pH a68±O.008) 




(pH&ee* 0.005) 


<pH<U5a:t 0.008) 


7 


98,21 1 1-33 




10OA111.13 




14 


98.72*1^ 


35.08*1.99 


93.633:1.01 


99J53 41.71 


28 


97.27 * 1-S2 


30.13*2:27 


99.17*1,11 


99.19*2.18 


42 


fM«78±1^8 


80.62 ±X8i 


9^47*1.23 


08^4*2^ 


SQ 


«t39±2.0l 


95.47*3.09 


97.21 1 1,44 


97.86*2.73 


70 


69.67 ± 1^ 


93.11 ±3.25 


96.92 1 1.88 


97.03 * 3.04 


91 


87.63 1 2.75 


90.72 * 3.83 


94^*2,49 


95.87 * 3.42 




{pH&B0±a.OlB) 


ipH 4.61*01007) 


{pH&e9± 0.007) 


(pK 4.58*0.008) 
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modivfcelfulose; OP s OraPUs: OS <« 
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*1 % meihyfceOutosA En Jiyrup. 

r) nrtf}ctune of OraPtus snd CraSwaftt 
ActiiaJ infciat concontraclona tmean * SO) were 
*ii)S*0X>1ma/mL 
^39 ± aQ2mo/mL 
*1.02±0.04mg/hriL 
*1.03*QL0emg/hlL 



liquid '/otatM in each bottle on days 0, 7, 14, 23, 42, 56, ?0, and 
91. A high-peifomiance liquid dxmauatogntphy (HPLC) inetbod^ 
was modified to measure umlodipinc concentration in each sam- 
ple in duplicate. The jpH was also me^red in each sample using 
adt^a]{>Hinetcr. 

The tIPLC instcumentadoa incluitetJ Ucwlctt-Pnckard (HP) 
1Q50 pump,* HP 1050 autosampler,^ HP 1050 variable waveleogch 
detector,^ and HP 3396A integrator.* Other equipment included a 
Zoibax CN .l.Q x 130 mm,'" diglcal pH meter," Bunrell Wrist 
AcUon Shaker,' and Vortex Geoic IP 

Ttie chemicQis and reagents were AmaHcan Chcnnical Society 
or amilytical gcade. These included acetonitiile,') meihanol,''bu^r 
soiutioo pH 7.00/ tniffer solucion pH 4.[X},^ and buffer liolMiioa 
pH 10.00.'* The mobile phase consisted of 35% 40 mM ammoni- 
um acetate^ and 15% oiethanol and 50% acetooitrile filtered 
through a 0.45 mta nylon 66 liUei^dien degassed with helium. 

Stock sohidoD of omlodlpine^ ws prepared in methanol iheo 
dUnted to yield concenUrations of t JO, 1.25, l.OQ, 0.75, OJO. 
a25, and 0.10 mg/mL. Of Aese, 100 jiL of each sample was 
mixed with 5.0 mL of internal standard solution (desipramine 
HCF 20.0 ^mL in mobile pLixise), ceutrifuged, and the super- 
natant ms analyzed in the same manner as the samples. Flow rate 
was 0.4 mLytninute, die detector was set at 240 nm. and injection 
volume was 10 pL, The coiumn was maintained at ambient tcm- 
pei'amm. 

To establish the stability-indicating nniuix of the method, 
amiodipinc LO mg/mL was subjected to a forced Acid (2.0 M 
HQ) * base (2,0 M NaOH)" hydrolysis and oxidation (0.03% 
Kfl^^ at 60^C. The sample was analyzed as described curlier 
o^'ery 30 minutes uoU) about one4iaff of die ainiodi(Hae peak disi- 



appeaied, to show that the quaaciftuitiun of antlodiplne was noc 
InAueoced by degradadun products. Bach chromatographic ran 
required about tO mimires. Ainbdlpine and destpcaminc eluied at 
appTOKimmely 6.4 and 8.8 minutes, respectively. Linearity was 
detemiined by Hnear Fegtesslon analysis of amiodipine conoentru- 
(30n based on peak area rodci of amiodipine to Internal standard. 
The coneladon coefftdcnt was greater than 0.999 with a coefO- 
cient of vaiuttion less than 1.3% inttaday and 2.6% intertlay. 



Results and Discussion - 

hi each extemporaneously prepared suspension, amiodipine 
bcsylatc was stable for 9 1 days at 4"C and 56 da)"s at 25**C (Tabic 
1). No nodceuble changes in color or odor weie observed in any 
sample during die 91-diiy study period; the pH changed sligbUy in 
i % methylceHulosc/synip formulation at 25*^::. These dala idiould 
be useful for prepuxiag a liquid dcsnge form of amiodipizio for 
pediatric padeuts who are unable to swallow tablets. In addition 
it wnuld be possible to accurately measm'e doses/ldlogmm of 
body weight, as is mudnely done in pediacnc practice. 

When a liquid dosage form is not available commcrctalty» 
tablets may be cntshed to prepmc powder papers for individual 
doscsL However, diis pmctice is extremely curobetsome and dene 
consuming. In addition, mixing by caregivers in vanuuH vebiufcs 
may lead toeonrs indrug administnttion. 

The stability data in two suspensions offer no opportuniQ' to 
didier use commercially available suspending agent und .syrup 
or to prepare the suspending agent extemporaneously. The Ini* 
ter alieinativc may be (ess expensive^ but many pharnmciiscs 
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may not have access to mctbylcdlulose or so interest jn prepar- 
htg It. Boci) suspcnsioiiis were sweet ami ucccptahic in taste. The 
formuiiuioa In i% mertiykclJuliKeAfyiup settled slightly faster 
than the Oca Pius/Ora Sweet fwmulation; but both rcsiispencled 
easily after shaking. 

Bxwcd on our data, it would be feasible to provide a liquid 
fortuulntion of timlodipinc in p/i«rtic piesctjpthm bottles to be 
stored under refrigcmtiojh Alihougb the drug was Klablc at 
rt)tmj tcmperatura for « weeks, wc canaoi mle out the possibili- 
ty of microbial contatiiinution during extended stomge. The 
airxHIajy label should indicate ^^Sluite Weir and "Refrigerate"; 
*e expiration date at 4'C should be less ihai^ 3 months. By 
showing that frequent pwscripdon refills arc not required tbr 
amlodipittc besylaie, our data should improve convcaiicDcc for 
the padeiit aad/or caregiver. 



Conclusion 

Amlodipine besylace was stable in two cxreiupofaueousJy 
prepared suspensions stored In plastic prescription boides for 3 
moDths under refriseradon aod 8 wedcs at room temperature. 
These formulations may be consideied ftu- pcdinuic or elderly 
patients who arc unable to swallow tahlcu. The liquid dosage 
form would also pennic accurate admioistiadon of amlodipine 
doses to infants and young children based on liieir body weight. 

Appendix 

Preparation of 1% Methylcellulosa (1 IJter)^ 

Purified wacftr (2D0 noL) was heated to bailing. MediyJparabcn 
(200 mg) and propylparaben (100 mgj were added and mixed 
VAtli. Mcthytcellulosc provider (10 g: 4.000 cps) was added, 
allowed to stand for 15 ininures, riieii removed &om heat The 
cold purified wate;r was added u> make a total voiume of 1 liter, 
while mbdng well with magnetic stirrer. The mixing was coatiO' 
lied to make a clear, homogennus pftpacatton. 
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